Pegylated bisacycloxypropylcysteine, a diacylated lipopeptide ligand of TLR6, plays a host-protective role against experimental Leishmania major infection.
TLRs recognize pathogen-expressed Ags and elicit host-protective immune response. Although TLR2 forms heterodimers with TLR1 or TLR6, recognizing different ligands, differences in the functions of these heterodimers remain unknown. In this study, we report that in Leishmania major-infected macrophages, the expression of TLR1 and TLR2, but not TLR6, increased; TLR2-TLR2 association increased, but TLR2-TLR6 association diminished. Lentivirus-expressed TLR1-short hairpin RNA (shRNA) or TLR2-shRNA administration reduced, but TLR6-shRNA increased L. major infection in BALB/c mice. Corroboratively, Pam3CSK4 (TLR1-TLR2 ligand) and peptidoglycan (TLR2 ligand) increased L. major infection but reduced TLR9 expression, whereas pegylated bisacycloxypropylcysteine (BPPcysMPEG; TLR2-TLR6 ligand) reduced L. major number in L. major-infected macrophages, accompanied by increased TLR9 expression, higher IL-12 production, and inducible NO synthase expression. Whereas MyD88, Toll/IL-1R adaptor protein, and TNFR-α-associated factor 6 recruitments to TLR2 were not different in Pam3CSK4-, peptidoglycan-, or BPPcysMPEG-treated macrophages, only BPPcysMPEG enhanced p38MAPK and activating transcription factor 2 activation. BPPcysMPEG conferred antileishmanial functions to L. major-infected BALB/c-derived T cells in a macrophage-T cell coculture and in BALB/c mice; the protection was TLR6 dependent and IL-12 dependent, and it was accompanied by reduced regulatory T cell number. BPPcysMPEG administration during the priming with fixed L. major protected BALB/c mice against challenge L. major infection; the protection was accompanied by low IL-4 and IL-10, but high IFN-γ productions and reduced regulatory T cells. Thus, BPPcysMPEG, a novel diacylated lipopeptide ligand for TLR2-TLR6 heterodimer, induces IL-12-dependent, inducible NO synthase-dependent, T-reg-sensitive antileishmanial protection. The data reveal a novel dimerization partner-dependent duality in TLR2 function.